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SEQUENCE LISTING 

<110> Chaudhary, Sarita 
van Rooijen, Gijs 
Moloney, Maurice 
Singh, Surinder 

<120> Flax Seed Specific Promoters 

<130> 9369-151 

<140> US 09/645,593 
<141> 2000-08-25 

<150> US 60/151, 044 
<151> 1999-08-27 

<150> US 60/161,722 
<151> 1999-10-27 

<160> 25 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 4305 
<212> DNA 

<213> Linum usitatissimum 



ttcaaaaccc 


gattcccgag 


gcggccctat 


atg tcgggtc 


gagtgctatg 


gtgatggtgc 


agactagcat 


tccgt tccca 


cacagagt tg 


attggagcga 


cgatagggac 


gcggaaaaac 


atctcgagcc 


ttatgtgtcg 


aagaatccga 


acatcgggat 


gaatggagga 


ggtgaagggg 


tgtgggggga 


gaagtac ttt 


ggggtcaact 


ttgatcccaa 


taatgtgttt 


cgaaacgagc 


aaggatcaat 


gatcaatgag 


_ --4_4_4_4_.--,.--4_4— 

aattttcctt 


gctttctcaa 


ctgctcc tat 


tcatttagat 


ttttatccgg 


cccgttggcc 


gatttatttt 


A .*W 4- 4— J— 4— « 4— 4— 

agtttttatt 


gagatgagat 


taatct taat 


4— 4— 4— 4— — — dhp * — . J— 

tatttggaat 


taactaaaat 


gataaatatc 


acataaacat 


aagaacaata 


aaataaataa 


ttctgtatca 


tacatctctt 


etc t tact tc 


atacaataga 


4— — > — . — . 4— — — 4— 4— — . 

taaatcg tta 


attc tataac 


caatatgata 


_4.^4.-,_4.-<.l. 

atataataat 


aatataataa 


taaagtttat 


gcggtcagtt 


tetgeaaget 


gtctcaaggt 


ataacgactc 


ggagegaega 


tctgccgtcg 


ttgagctcga 


ttggcgtgtc 


cctaaactag 


agggtgatta 


gggtgaaatt 


gttttagtca 


acttaaaaac 


agacttaaat 


atattagcgt 


4— _l 4— 4— -1 — , ^ — - 

gtaattagtc 


ttgacaatgg 


tccccgccca 


tagtgtaatg 


gctcaactgc 


acgaagtac t 


aatgtgaaaa 


act tea cane 


4_4_,_-^^__4_4_4_ 

ttcaaaattt 


_ _ l_ 4— 4— . « 4— 

gaactttaat 


_ ^ 4_ 4_ 4_ 4_ J_ 4_ 

actatgtttt 


caaattcatc 


taattgtatt 


aaactatttt 


tcaaagtgtt 


at tgtggact 


atgtgagcta 


aagt taattg 


aaccaaactc 


gatcggttgg 


tatgcacgtg 


agatatcaag 


attgacccga 


aacatattct 


aagactacat 


geatgeaaag 


cgtggcatag 


actcccgcca 


cgtgtccatt 


ctcttattat 


atcacaacaa 


tcaatcaatc 


aacttatacc 


aatattccca 


aacttgatta 


gacatacgcc 


ggaaccacgc 


agaacccgag 
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tgaagatatg ggggaagttc gacgagatcg 60 
cgtttggggg gaggatgagc gagatageca 120 
ggaatttgta ccaaatccaa cacttgtcgt 180 
acatccgttg gatcagggag ttgtacgatg 2 40 
ggtatgetta cgtgaactac agggatctcg 3 00 
atgagaaggg tacttatggt gaggctaagg 3 60 
ttgatcggtt ggttcgggtg aagacgattg 420 
agagcattcc ctcaattcca acteggttat 480 
tccaatgtga ttacaagttc tattgggtca 540 
taattcataa caactattaa tttaccagcc 600 
cttaagtttt agatgaaatg aaaccgattt 660 
ttgcttgaaa tttactcacg gttgatgtga 720 
ggataaaaat aaaaatattt aaaataaata 7 80 
atttaatttt aatttatttc cttgttttct 840 
ttaaaggctt ttcaattatc acttaattaa 900 
attaacctat acacttgcac ggtgaacaat 960 
ttcaattatt aatctacaat tttttaatta 1020 
ccgagctcct tgtcatcgtt agtttctgcg 1080 
gccctttgct tccaatggac gggttgcatt 1140 
atgctggagt cagagttcct acaaaaaaac 1200 
agggtgttgg cctgggttcc attgtccaaa 12 60 
tttatgette aaaatagttt atctgttatt 1320 
ggceggaegg gtaeggatte gggaccccga 1380 
caagtcagca ttggaccgaa attattggac 1440 
tgttattttc tactttaata etatgetatt 1500 
tatatagttt agtatatctt aatttttatg 1560 
egatcegtag ctaattattt cgaaggcaag 162 0 
atattgaacc tttatctctc ccaaccactc 1680 
gtttcgagct atttcgagee attgttgtta 1740 
acactttatt atgataatgt agaaaaagaa 1800 
tgcaacccct gcatggaaag ctgctcaaca 1860 
ccacctcatc acctcacccc caccgttcac 1920 
ctactcctcc atactcgaac aaatccgacc 1980 
atttctcagc aatatggatc agacgcacca 2040 
etatggegge gggggcacaa tgtaccagca 2100 



-37- 



gcagcagccg 


aggtcttacc 


aggcggtgaa 


cctcatcgtt 


ctgtccggtc 


tcatccttac 


ccctctcctt 


gtcatcttca 


gccctgttct 


gatcaccggg 


tttcttgctt 


ccggtgggtt 


gatctatagg 


tatgtataag 


ctttggactt 


tatgaacatg 


gatctcccaa 


caagagttat 


ttgggttttg 


agctactcgg 


tcacaatggt 


tttggaagcc 


tgaagtttca 


ttgttctgcc 


agaagccata 


caaactaatt 


atgaatccct 


tgtgacggtt 


ctctataaac 


atttcgaaaa 


gcttgatgat 


tgtgggtctt 


ataaggtacg 


cgctggacca 


ggctaggtcg 


aagctggccg 


cggagttcgc 


acagcagcat 


gtcacaggtg 


gttaaattgg 


tcttcgtttc 


tgtttcgtgg 


ttttcctttt 


gtctcgtgtg 


ttgtaagtga 


tttgtaacga 


tgatgttttc 


taataatcag 


gcgtctgatc 


tcggaccaaa 


ctcgcaagta 


gcgtgcattg 


ttctggaagt 


tcatctcctt 


aagtccacta 


gacaatgtta 


cgagttaagc 


gaaaacacca 


gatttttcga 


aaaccatcgg 


gaagtacttg 


aacagaagca 


tgatgctaaa 


tgtacagaaa 


gcaacaagtc 


aaaaatatag 


cagaccccaa 


aaaatgacag 


ttaacagaag 


tggaatgaag 


gagctttgat 


caatccatcc 


gagctctcat 


cctgctaaag 


ctggtggctt 


ctaacattgg 


acaccttcat 


cggcggattg 


gtgtgtgtag 


taacctctct 


ccttgtacat 


ccacctttct 


gcttaaggtg 


attttatcac 


tccgaatcct 


gatgtatcca 


ctgagctttc 


ccaatgcgtc 


ctcgccgaac 


acactcttgg 


ctccatcaag 


tgcagacctg 


caaaccccaa 


aattctccgc 


cttttatgaa 


gaaaaggaaa 


ttcatatttg 


tagacttgat 


gatatggtcc 


ttaacagcaa 


cctgacagac 


agaaagatat 


acagagaaat 


gaaatctaat 


tctagaagta 



ggcggccact 


gco.gcco.ccg 


Cyyytyyatc 


2160 


ggccaccgtc 


at ttcac tea 


1— 3 t~ 3 /^T /—I =3 

tCatayL.LaC 


222 0 


tg tcccggc t 


z— « 4— /—1 4— *— ^ r^r*rr 

C ICd UCaCCy 


4- r'rt'/tfTr' t~ t~ t" 

ucyyyc l.c l- u 


2280 




fT/" 1 f*Y "I - 3 (""•/"■/T 

y LL.y LL>acL.y 




2340 


CagtaLCyi- C 


a taaaataca 


0 a rrn 4- /*r ^5 4— 4— 

lady c LyaLL 




4— 4- — \ — \ 4— rf/*i 3 4— 

LLaaatyCat 


4— /— » 4— s*«s*rs*T4— 4— /t 

tctcyytcty 


aCCCyatcyg 




cy y y tcgy c c 


y— « 4— 3 4— 4— y*r 4— 

c tygatctyt 


I.0U0C L.OOL.O 


2 520 


CCaaCutCCC 


-~s a 4— -3 ~ 4—4—4—4— 


g ^g,y y '-y a 


2 580 


/~"» /— i /-» -"J i^l 3 7> 4— 


r+ m -n 3. 4- »fr3 

CayaaLLLya 


y LLay uyyy l. 


2640 


+- / ^.+-+-4- / -»t-f-^<^ 

ucit uy tCCa 


acyaacy Lay 


oao tyaL. ^_>o 


2700 


tgaccggcgg 




yyoyyyyoL. l. 


2760 


gaaaggccag 


/t/t 3. it 4— /*y 3 f*r 

ggay y uy oeig 


y aCayyycy u 


2820 


gt caacagac 


4— z^ -1 4— 4— ^ ^ 0 /— r 3 

CLCt tadaya 


y ay lll. l.c L.a 


2 880 


cggct tgtaa 


3«4-«4-,-.4-<-*-*- 


oay uy uyt uy 


2940 


I — I fm +— *i 3 ^ 

aayCy Laatc 


yaay LLL(,aa 


y LLyy oy a L-y 


3000 


dgaCaLtaaa 


ayyyutycta 


ct l l Lay ua l. l. 


3 060 


aaat tgcaga 


gga t gag t tg 


4-aria rv 

LdL. ay aacoo 


3 120 


ggagccgacc 


f-4-/-rt-t-/-rr->1-1-rr 

utyctgetty 


«an4-4-4- 

Coy L. l, Lty LL 


3180 


ctctgtcaaa 


cagatcgctc 


4— -3 s~r /~x f— r* ra 

LdyLy LLLLd 


3240 


gga tcaat 1 1 


LLyd L LLcta L 


LL^yuit L- L.y 


3 300 


agataataga 


aaat cgaagc 


CtaLJadady L. 


J J O V 


atcaac t tea 


aaggt tcaaa 


CCdCatCt id 




« f~t y*l -^i "I "l « 

tCyaCLaaaC 


ra*-r ra ;a 3 3 fvt~* 

ay 0.0.0 C Coy C 


coy C L. UCaCC 


3480 


4— z3 /r/*i 4— 4— 4- |» 

Lay<J LLCaL L 




ciiuy cay a<_o 


3540 


—i 4— 4— /— « 4—4—3 3 


ccycaacc 0.0 


l. day ca uy a a 


3 600 


ct cgaaaatc 


ag t gage gag 


s~w r$ 4— 4— 4— /—+ /-* 4— 

yyo.CCL.oCCL. 


3 660 


aaaa tc tgga 


aaLLCLyyLa 


CCaaC CaC uy 




caaggctgag 


cgtgat tcct 


t* 4— « 4— 4— y-T y*i 

cy eg cc c cy c 


J / OU 


/—i —5 4— 4— /«* 4— 4— /-< 

CaCCuCCCCC 


ctcctccayy 


/-•4-4-Z34— /-»4-4— 

cccocy ccco 


3 840 


rvfr 4— 3 /— < -~i 4— 4— 

CyCaCaaytL 


CyCayCCagy 


OOCCCaCOC c 


3 900 


at aagaacac 


s 3 =a 4~ is 
000C UCCcloa 


ft 4— /™1 3 3 p/Ta 4— /—I 

y ccaacy a uc 


3 960 


cttctgggta 


cttacggtgc 


cgtcagacac 


4020 


aggaattcct 


tctcgttctg 


aattgttgtg 


4080 


cgcaaattta 


agatactggg 


atgactaggc 


4140 


aaaccttatt 


ttcccattca 


aattctgccc 


4200 
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acatagtccg gaacgcagca tccgagcaag aagcaggaga gatgtaatcc atgatatcga 4260 
tgtggatatc gttgaggacg acaactgaac gttccatcac attgg 4305 

<210> 2 
<211> 109 
<212> PRT 

<213> Linum usitatissimum 
<400> 2 

Met Asp Gin Thr His Gin Thr Tyr Ala Gly Thr Thr Gin Asn Pro Ser 
15 10 15 

Tyr Gly Gly Gly Gly Thr Met Tyr Gin Gin Gin Gin Pro Arg Ser Tyr 
20 25 30 

Gin Ala Val Lys Ala Ala Thr Ala Ala Thr Ala Gly Gly Ser Leu lie 
3 5 40 45 

Val Leu Ser Gly Leu lie Leu Thr Ala Thr Val He Ser Leu He He 
50 55 60 

Ala Thr Pro Leu Leu Val He Phe Ser Pro Val Leu Val Pro Ala Leu 
65 70 75 80 

He Thr Val Gly Leu Leu He Thr Gly Phe Leu Ala Ser Gly Gly Phe 
85 90 95 

Gly Val Ala Ala Val Thr Val Leu Ser Trp He Tyr Arg 
100 105 



<210> 3 
<211> 46 
<212> PRT 

<213> Linum usitatissimum 
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<400> 3 

Tyr Val Thr Gly Gly His Pro Ala 
1 5 



Arg Ser Lys Leu Ala Gly Lys Ala 
20 



Glu Phe Ala Gin Gin His Val Thr 
35 40 



Gly Gly Asp Ser Leu Asp Gin Ala 
10 15 

Arg Glu Val Lys Asp Arg Ala Ser 
25 30 

Gly Gly Gin Gin Thr Ser 
45 



<210> 4 
<211> 3501 
<212> DNA 

<213> Linum usitatissimum 



<400> 4 



tctagacatt 


tgacataaac 


cgaattcaaa 


atagagtagt 


gaaatttgga 


agattaaaaa 


gatgattagg 


tgctttcagt 


tcggtctgtc 


gtcgattcat 


ctcccaattg 


tcctggttcc 


ttaattccca 


tcaagtcttc 


cttcagctgc 


gagtctactc 


gttcatgggg 


catcgcaaag 


gcccaccgcc 


tcttggttgt 


gtggacaatt 


gtctcgacac 


ttcaccatat 


ggatgtttaa 


ccatcacacc 


acatataaag 


caatagtttg 


cgacttgccc 


tctcgataat 


ttaatctttt 


cgggctcaga 


agcacatcaa 


agggatctct 


acgaagcagt 


cgatgaagtt 


tcctaatgtg 


ggtagatcgt 


atgctagtac 


ccaaaaatca 


tcaccctaat 


gcatctcatg 


tgtgatgaac 


gtcgatgacc 


caatgcacat 


tgagcttatg 


cagatcacga 


atagctaccc 


ctttttcggg 


acaacttaaa 


gatgcgatcg 


gtaaggaact 



gaacacaaca 


ttgactaaca 


ccaaaaagaa 


60 


atagaaacaa 


actgattctt 


agaaagaaga 


120 


aggaaatcga 


gatgttcact 


tatttacatt 


180 


tttactgtcc 


gacgcttttt 


tgaatcccag 


240 


gtagcactgc 


tagctccaac 


atggagcgtg 


300 


gtttgccttc 


atgttctgct 


accagccagc 


360 


gcggtgaagc 


gcgcaagttg 


acatcccata 


420 


aacgtatatc 


acgagtgcga 


tctacatgtc 


480 


ggagcttttc 


atatttgaaa 


cgggcattga 


540 


tttctcttca 


gctgattgtg 


tgcatccatt 


600 


ccatcgtagt 


attgggtcgt 


gtcgtatgat 


660 


cgagctacag 


gctccgcaaa 


gaacccgcga 


720 


gtttgtcgta 


gcggaatcaa 


cactagagac 


780 


agtttatcat 


ttgtgagtct 


aggggtcatt 


840 


atagaatttg 


aataggaagc 


gttttccacc 


900 


cgccaaattt 


ccggcatcct 


atcttccacc 


960 


caccgaccac 


acacatcgaa 


taatcttcgg 


1020 



-40 - 



4— r~r a /— fftft T~ f* 


L Ly L cgaCLa 


Cly LLLLLLdd 


L L LLL LLudL 


c* \~ Pi n \~ c* i~ i~ f* pi 

L Ldy LLLLLd 


a *- ccrrracl" a 
d LLy ^— - y ^— 


1080 


gcgt tatccc 


ccgcatatgg 


act t tea tag 


f*frf*ftfta frf*fr t - 

eg eg gay cgt 


a ft f* f ft ft a ft si f* 

ageeggagae 


rtPkcnPiCiCPiPiCf 
y dLy dy Lddy 


1140 


a a. g g a t g a g c 


ggeggcagat 


■f* #~r etftf* t" a a a 

eg egge Lddd 


/*r a a a /~ "pr a e~rf* ^ 

yaaacy ay L L 


LLLtyLLLty 


f \~ c \~ Pi t~ an Pi ci 
LLLLdLyy dy 


1200 


ycagatttt, l 


«a /T*- I - fr a ft ft 

gagtuyatyg 


LyciLyyciL l l 


y LyciLy Lyya 


LdLL L L L^ddL 


+- \- pi pt a \~ t"cra t 


1260 


t t tt tagcac 


+— 4* r~* 3 t- f- /«• 

ttCaCtCaCg 


■J-aai-'t-aaat'a 
LaattdddLd 


CtCl Lad L LLLL 


dy LdLLLLdL 


d L L Ld L L L *w\— . 


1320 


t tacgt tatc 


l-snM-ht-t-t-rr 

CaatC CCtCy 


a a a ft ahf-aaa 

aaayat tddd 


ClLLLLydLdL 


dy y Lddy d ll 


dLydLdLy 


1380 


— i 4— 4— o ^ 

gaagttaag l 


i"ra atria /r a /*■ t~ 

y aa t.y dg dC L 


rr't'aar'aa ft ft 
LLLddLddyy 


LuQ LuuLCluCl 


y ^— - ay w v^- d ^ a 


PiPlCCCTPiPit~aPi 


1440 


cc ttgatct t 


tac taagct t 


gaga teat tg 


aapat"afaal" 
ddLd L d L dd L 


f-aaa 4- ' (~T t" t" 

LdddLdLy l l 


da Ly a a ay a i— . 


1500 


aagaac 1 1 ta 


d Ld Lddddd L 


L CI L LLudUClL 




taacaaaaac 


aaagcaaacg 


1560 


gccaacaaaa 


taatagaegg 


tggaagga tg 


a 4— a /*r a ftf^ f* 

ci l g l ay dy l l 


d LLLdLLL L L 


1 — H — i — f~ C C C Pi CT t" 

L LL LL^-^-ay I, 


1620 


ttccttactg 


ct tacttctc 


4— a 4~~ / < *r a +■ a f* 
LdCgLdLdLL 


dLudy QLyLL 


ft~t~rfP\PiPiCt~ t~ 
L L Ly Cluav, ^— L, 


rt]~i~Pirrt~CPi]~Cl 
y a.y L-^-a i~y 


1680 


cagagccc 1 1 


ac tegecagg 


4— /— ■ a /■•/■• /T /-» a f*f* 
LLwLLy L d L L 


a f-« /"T <T i - i - ^ tr 
ClLy Ly L LCIL L 


V_- l~- Ci Vw CJ. ^ \^ 


tcctcccttt 


1740 


cc tt taaaga 


"i m ^ -a ^ /— * a « j-tf « 

aCCaCCaLgc 


LdLL LLLL LL 


LLClLCtuClLCLL 


L_ ^* CL LUUUUUU 


arracctctt 

a ^ w V— \— w v w V- w 


1800 




Lddy L L. t— CtCtCt 


L LQy L LLuLa 


rrr m i~PiPinf''PiPiCi 
y l Lciciy Ldciy 


Oi Vw LiUUUVUU 


caa tcrCTCCTcra 


1860 


tcgtacaaca 


cagccacacc 


a a rr *""« a ft ft t~ 

clay L L Ldy y L 


LLClLcLLLLCiy 


LdLLdL LdLL 


r* r* a r* r* cr cr cr a 


1920 


ggct ttcggc 


eg ttatgaag 


y Ly y aL L L dd 


a ft fx f* ft ft t~ ff js. 

ag gegg lllci 


f \~ r* p\ cr* pi rr r* 

Ld LLdLLdy L 


d dy y a l l ay y 


1980 


cagcggccca 


tcagc t tcca 


a nrr 4— /r 4— a i^T 

ag g eg ccag c 


a ft (-pal - /*^t a f+ 
dy LLClLyctLL 


/-Tl^rT^t" f f f f* Pi 

yLyLLLLLLd 


LLyyLyyydL 


2040 


cc tcct tgcc 


+— |— rfrr^ f*ftfrfr a 

T-tggccggga 


LadLLL LyyL 


L y yy aL -y a >-y 


dLLyyyL Lyy 




2100 


CCCyaLtLL L 


/T 4— o f- 4— /-r/-»a 

yi,waLLi.yL.a 


yLLL Ly LLLL 


cty LLLLyyLL 


rr r* 1~ r* t - rf r* t r 1 3 


t~ rrjcrcrt" t~ t ere 


2160 


f*ft 4— /"t a ft f*ft ft 

cgtgagcy eg 


+- +- t* ♦* ft ft fft~ 

tCLLL.yyL.LU 




f*n crn r* t~ n p\ c Pi 

Ly y y l l y cll a 


CTCfCfC\~ C1PI CC t~ 


r or t cr t~ ecr t cr 


2220 


gt ttgegagg 


LdLCtyCayc 


aggcegggea 


rrrrrrarrt" ^ftftz\ 

y y y ciy l Ly y d 


rr i~ ftcTffdct f~ frr^ 
gtggyyy uy l 


CCTCfPi\~PtCl\~\~\~ 


2280 


egagcaggeg 


aagaggegea 


4— n a /*t/*t a 4— #t/-* 

tgcaggaLgc 


4— j~f t~t 4— rvctft t~ a ^ 

Ly l Ly y y lci l 


d Ly y y y Ldy d 


CLy GL V— - ^udy y wL 


2340 


agt tgggcag 


gagatccaga 


ggaagtc tea 


ft ft a 4— y-r 4— /^a a a 

yy d Ly Ly dad 


y Ld LLdydLd 


ddLddyy Lya 


2400 


taataagggg 


4-4-4- 4- 1 - T( -r/-T 

ctttggg llc 


4~~ 4- /^r 4— a a a 

gtg LgLaaaL 


4— rx ft +- a a a a t - ft 

Ly y LddddLy 


ydddL ll Lyy 


y L I— ci. V— - uy l 


2460 


ac tt ttgeat 


gtagtggaat 


gaatgag l ll 


4-4- rT 4-4- r .4- r -.4-4- 

L Ly LLLLLLL 


L Ly LLLLLLd 


Pi i~CPit~PiPiPiCff~ 
Oi^waL^aaay 


2520 


aagaagcagc 


aLLCCaLytL 


4~~ rrrr i - 4>* ^ra a i - 

LLggLugaaL 


a +— T-ft hr'aarra 

d L Ly LLddy d 


dL LLy LddLd 


cl a l« l« l«i ay ^ a 


2580 


aaccag t tea 


a 4"~ 4— 4— f*frfr 

auctCaLcgg 


L Lciy dLy O.L- L 


\~ff*f t ZiCtT~P\Plft 

LLLLdy Lddy 


aaapa 4- 4- ^ r - * ^1 

dddLd L L LLd 


n cr \~ c c Pi \~ c c c 
yy l ll a ll l^_ - 


2 640 


ft ft I - a 4— a ^1 /*Y d /T 

ygcatdagag 


hrit- ft ft a /-* t* +~ 
CLLggdLLLL 


Ly aaaLL l l l 


dy dLLL Lyyd 


f- 4- 4-ftfja a a a a 

l l LyyadGLciCAi 


a ClPi \~ CI Pi Pi Pi C C 


2700 


L L Coyaalaa 


a +^ a /~" a a /— ■ r~r a 

aLLaLaaLga 


4— rrrrf a ft i~ t~ ft 

Ly y Lciy dLLy 


LdLddddL Ly 


rt^d\~cciPiC\Pi t~ 
ydy LLydydL 


ral~crhaaat"f 

^■a l y l aaa t> 


2760 


agcccataac 


4— a a a a /— * f*ftft 

CddgddLLgg 


f* ft a t~ a a a 
Ly a. Ly ctLclclL. 


dd l LdL Ldy y 


ddLdLyy l Ly 


t~ \~ CTCTC1 C \~ CfCT \~ 

l LyyyL Lyy l 


2820 


eggeggctag 


eggtgatgat 


4— 4~ /~r /~t a a /— r a a f" 

L Ly y ctcly da L 


f* ft ft ft ft a t" f*f a 

cyggydLLLd 


rf aa 4- fr 4- pf a era 

y dd Ly Ly dy d 


PiCCC1P\P\^~CPi\~ 
dLLy dd LLd L 


2880 


cgacgaacat 


tacccggcga 


ggageccatt 


tcaagcaact 


ttggaactcc 


tatatggctg 


2940 


ttccagcagg 


ccacctgctc 


aagaaagaaa 


gaagccatgt 


cagaaatcct 


tacgaaatet 


3000 


aactggatgc 


tgatatgaat 


ccgccaggtg 


tgcggagttc 


tttacaggca 


ggatctataa 


3060 


agaagaaaca 


tgttttgtat 


tggcattgtt 


gatgttccaa 


gcacgcagcg 


atctatctcc 


3120 
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ggatcctaac aacaaaaata cggattctgt aagaaacaag cgcagaaaac ttctgcaacg 3180 
aaaccactcg tatatttggt tctgagttgg agaaagatga ccatactact gtatttggtt 3240 
gaacttggat tggaaccgaa attttgagtt gaaaagcgag tgatcgtata taaatttcag 3 300 
attcagatta ggatatccta tgagagaagg tagagttacc tgatactaca tactgcccat 3 3 60 
caggggtaaa agttgcctcg atggttgtgt ttggagatgg ttccaggcta aatccacaac 3420 
gctgaacaaa ttaaaagatg aatggatcaa tcttcaaccc ttacttctgc atttatgagg 3480 
attggctcaa ggctctctag a 3501 

<210> 5 
<211> 180 
<212> PRT 

<213> Linum usitatissimum 
<400> 5 

Met Ala Asp Arg Thr Thr Gin Pro His Gin Val Gin Val His Thr Gin 
15 10 15 

His His Tyr Pro Thr Gly Gly Ala Phe Gly Arg Tyr Glu Gly Gly Leu 
20 25 30 

Lys Gly Gly Pro His His Gin Gin Gly Ser Gly Ser Gly Pro Ser Ala 
35 40 45 

Ser Lys Val Leu Ala Val Met Thr Ala Leu Pro lie Gly Gly Thr Leu 
50 55 60 

Leu Ala Leu Ala Gly lie Thr Leu Ala Gly Thr Met lie Gly Leu Ala 
65 70 75 80 

lie Thr Thr Pro lie Phe Val lie Cys Ser Pro Val Leu Val Pro Ala 
85 90 95 



Ala Leu Leu lie Gly Phe Ala Val Ser Ala Phe Leu Ala Ser Gly Met 
100 105 110 
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Ala Gly Leu Thr Gly Leu Thr Ser Leu Ser Trp Phe Ala Arg Tyr Leu 
115 120 125 

Gin Gin Ala Gly Gin Gly Val Gly Val Gly Val Pro Asp Ser Phe Glu 
130 135 140 

Gin Ala Lys Arg Arg Met Gin Asp Ala Ala Gly Tyr Met Gly Gin Lys 
145 150 155 160 

Thr Lys Glu Val Gly Gin Glu lie Gin Arg Lys Ser Gin Asp Val Lys 
165 170 175 

Ala Ser Asp Lys 
180 



<210> 6 
<211> 1676 
<212> DNA 

<213> Linum usitatissimum 
<400> 6 

tccactatgt aggtcatatc catcatttta atttttgggc accattcaat tccatcttgc 60 
ctttagggat gtgaatatga acggccaagg taagagaata aaaataatcc aaattaaagc 120 
aagagaggcc aagtaagata atccaaatgt acacttgtca tcgccgaaat tagtaaaata 180 
cgcggcatat tgtattccca cacattatta aaataccgta tatgtattgg ctgcatttgc 240 
atgaataata ctacgtgtaa gcccaaaaga acccacgtgt agcccatgca aagttaacac 3 00 
tcacgacccc attcctcagt ctccactata taaacccacc atccccaatc ttaccaaacc 360 
caccacacga ctcacaactc gactctcaca ccttaaagaa ccaatcacca ccaaaaaatg 420 
gcaaagctga tgagcctagc agccgtagca acgcagttcc tcttcctgat cgtggtggac 480 
gcatccgtcc gaaccacagt gattatcgac gaggagacca accaaggccg cggtggaggc 540 
aaggtggcag ggacagcagc agtctgcgag cagcagatcc agcagcgaga cttcctgagg 600 
agctgccagc agttcatgtg ggagaaagtc cagaggggcg gccacagcca ctattacaac 660 
cagggccgtg gaggaggcga acagagccag tacttcgaac agctgtttgt gacgacctta 720 
agcaattgcg caccgcggtg caccatgcca ggggacttga agcgtgccat cggccaaatg 7 80 



-43- 



clCfCf CclCfCf clcLcL 


tccagcagca 


yyya.cjciytw.ciy 


u,ciy y y ai»»y k — 


uy vuy y ciuy v— 


t a acr a crcr t crcr 


840 


atcca.gca.ag 


ctaaacaaat 


cgc taaggac 




ciy uyu-u-yuau. 


^v_ci.y ^-v^ V— y v— 


900 


caatgccagt 


CCCagyycca 


rv /-* a rr /— s± +—/-»<— 

y LJciy*_cict ll. u 


yu.dL.yy uuuu 


C1e\ Pi CTCTC1CT t~ n a 

yaoyyyy Ly a 


t'ccr^i t - 1* at" era 

*w y L- a y 


960 


yatcytaCaa 


ciy ctt_ cj. v_ uy^L. 


a rrrr t~ n t* t* a a cr 
ciy y i— y u i-aay 


gatgga taa t 


aataataata 


atgagatgaa 


1020 




g l_ Lay L.y Laa 


u. ciy u, uy Lcici u 


CtCLGiy C*.y *-*y C*y 


ci y ciy Giy y oiy 


agagagagag 


1080 


agagagagag 


agagagagag 


ciy ciy y u. uy ci u 


y cLdu i— y l, ua t_ 


y La uy u u u*^ u 


faotttttaa 


1140 


aataaatgaa 


agcacatgct 


cy ty tyy tt^. 


ugl uu.yci.cL U Ud 




v— ■ i_ y Ly y y C4.u. 


1200 


aaagtccaga 


agggcggccg 


it 4~~ f™ =a ^ 

CayCtaC uciu 


u ci u. ci ci u u. ct ciy 


y uu.y uyyciyy 


ggggcaacag 


1260 


agccagcac t 


Ltjyct i_ ciy c_ uy 


u. LycyaLyciL 


U* U CA CLy V^C4C4 w. 


i~ a a era acr ccra 

Ly y uy t* 


gtgcacatgc 


1320 


sgggg^ctgg 


ay cy LyLaa L, 


Lyy LL.a.y ci uy 


a rr o r* a rr n a f a 
ciy y u.ay y a.\_a 




gggacagcag 


1380 


caggaagttg 


ayayg eg y uu. 


r~> r~> ^ 1~ r* a i~ r* t~ 
LLa L. U. del U <— U 


cLctctu-CLciy u u- y 


n^. ^ Liy y y u w 


t ccaa cracaa 


1440 


tgcggcaccc 


agcctagccg 


atgccagctc 


caggggcagc 


ageagtctge 


atggttttga 


1500 


agtggtgatc 


gatgagatcg 


tataaagaca 


ctgctaggtg 


ttaaggatgg 


gataataaga 


1560 


tgtgttttaa 


gtcattaacc 


gtaataaaaa 


gagagagagg 


ctgatggaat 


gttatgtatg 


1620 


tatgtttctt 


ggtttttaaa 


attaaatgga 


aagcacatgc 


tcgtgtgggt 


tctatc 


1676 



<210> 7 
<211> 174 
<212> PRT 

<213> Linvim usitatissimum 
<400> 7 

Met Ala Lys Leu Met Ser Leu Ala Ala Val Ala Thr Gin Phe Leu Phe 
15 10 15 

Leu lie Val Val Asp Ala Ser Val Arg Thr Thr Val lie lie Asp Glu 
20 25 30 

Glu Thr Asn Gin Gly Arg Gly Gly Gly Lys Val Ala Gly Thr Ala Ala 
35 40 45 

Val Cys Glu Gin Gin lie Gin Gin Arg Asp Phe Leu Arg Ser Cys Gin 
50 55 60 



Gin Phe Met Trp Glu Lys Val Gin Arg Gly Gly His Ser His Tyr Tyr 
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65 

Asn Gin Gly Arg 

Phe Val Thr Thr 
100 

Asp Leu Lys Arg 
115 

Gly Gin Gin Gin 
130 

Ala Lys Gin lie 
145 

Ser Gin Cys Gin 



70 

Gly Gly Gly Glu 
85 

Leu Ser Asn Cys 

Ala lie Gly Gin 
120 

Gly Gin Gin Gin 
135 

Ala Lys Asp Leu 
150 

Phe Gin Gly Gin 
165 



75 

Gin Ser Gin Tyr 
90 

Ala Pro Arg Cys 
105 

Met Arg Gin Glu 

Glu Val Gin Arg 
140 

Pro Gly Gin Cys 
155 

Gin Gin Ser Ala 
170 



80 

Phe Glu Gin Leu 
95 

Thr Met Pro Gly 
110 

lie Gin Gin Gin 
125 

Trp He Gin Gin 

Arg Thr Gin Pro 
160 

Trp Phe 



<210> 8 
<211> 4999 
<212> DNA 

<213> Linum usitatissimum 
<220> 

<221> misc_feature 
<222> (4396) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_f eature 
<222> (4407) 

<223> n is any nucleotide (atgc) 



<220> 

<221> misc_f eature 
<222> (4415) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_f eature 
<222> (4423) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_f eature 
<222> (4445) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_f eature 
<222> (4475) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_f eature 
<222> (4497) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_f eature 
<222> (4515) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_feature 
<222> (4545) 

<223> n is any nucleotide (atgc) 




-46- 

<220> 

<221> misc_feature 
<222> (4548) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_f eature 
<222> (4550) 

<223> n is any nucleotide (atgc) 
<220> 

<221> mi sc_ feature 
<222> (4552) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_f eature 
<222> (4556) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_f eature 
<222> (4567) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_feature 
<222> (4580) 

<223> n is any nucleotide (atgc) 
<220> 

<221> mi sc_f eature 
<222> (4587) 

<223> n is any nucleotide (atgc) 
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<220> 

<221> misc_f eature 
<222> (4591) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_feature 
<222> (4593) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_f eature 
<222> (4605) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_f eature 
<222> (4613) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_f eature 
<222> (4616) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_f eature 
<222> (4620) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_f eature 
<222> (4622) 

<223> n is any nucleotide (atgc) 
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<220> 

<221> misc_f eature 
<222> (4626) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_f eature 
<222> (4635) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_f eature 
<222> (4657) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_feature 
<222> (4659) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_feature 
<222> (4664) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_f eature 
<222> (4668) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_feature 
<222> (4677) 

<223> n is any nucleotide (atgc) 
<220> 



<221> misc_feature 
<222> (4685) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_feature 
<222> (4695) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_f eature 
<222> (4705) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_feature 
<222> (4708) 

<223> n is any nucleotide (atgc) 
<220> 

<221> mi sc_f eature 
<222> (4711) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_f eature 
<222> (4713) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_f eature 
<222> (4715) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_feature 
<222> (4731) 

<223> n is any nucleotide (atgc) 



<220> 

<221> misc_f eature 
<222> (4738) 

<223> n is any nucleotide (atgc) 
<220> 

<221> mi sc_f eature 
<222> (4740) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_f eature 
<222> (4743) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_feature 
<222> (4746) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_f eature 
<222> (4759) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_f eature 
<222> (4766) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_f eature 
<222> (4773) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_f eature 
<222> (4780) 

<223> n is any nucleotide (atgc) 
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<220> 

<221> misc_f eature 
<222> (4782) 

<223> n is any nucleotide (atgc) 
<220> 

<221> mi sc_f eature 
<222> (4784) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_f eature 
<222> (4790) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_feature 
<222> (4792) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_f eature 
<222> (4795) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_feature 
<222> (4802) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_feature 
<222> (4810) 

<223> n is any nucleotide (atgc) 
<220> 

<221> mi sc_ feature 
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<222> (4813) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_feature 
<222> (4820) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_feature 
<222> (4822) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_f eature 
<222> (4830) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_feature 
<222> (4839) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_f eature 
<222> (4843) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_f eature 
<222> (4845) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_f eature 
<222> (4847) 

<223> n is any nucleotide (atgc) 
<220> 



<221> misc_f eature 
<222> (4851) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_feature 
<222> (4854) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_feature 
<222> (4858) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_f eature 
<222> (4865) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_f eature 
<222> (4880) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_feature 
<222> (4882) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_f eature 
<222> (4885) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_f eature 
<222> (4887) 

<223> n is any nucleotide (atgc) 



<220> 

<221> misc_feature 
<222> (4891) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_f eature 
<222> (4893) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_feature 
<222> (4895) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_feature 
<222> (4901) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_f eature 
<222> (4906) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_feature 
<222> (4927) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_feature 
<222> (4931) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_f eature 
<222> (4933) 

<223> n is any nucleotide (atgc) 



<220> 

<221> misc_f eature 
<222> (4937) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_f eature 
<222> (4942) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_f eature 
<222> (4945) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_f eature 
<222> (4949) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_feature 
<222> (4951) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_feature 
<222> (4954) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_feature 
<222> (4958) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_f eature 
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<222> (4965) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_f eature 
<222> (4968) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_feature 
<222> (4970) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_feature 
<222> (4975) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_f eature 
<222> (4982) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_feature 
<222> (4989) 

<223> n is any nucleotide (atgc) 
<220> 

<221> misc_feature 
<222> (4994) 

<223> n is any nucleotide (atgc) 
<400> 8 

ctcaagcata cggacaaggg taaataacat agtcaccaga acataataaa caaaaagtgc 60 
agaagcaaga taaaaaaatt agctatggac attcaggttc atattggaaa catcattatc 12 0 
ctagtcttgt gaccatcctt cctcctgctc tagttgagag gccttgggac taacgagagg 180 
tcagttggga tagcagatcc ttatcctgga ctagcctttc tggtgtttca gagtcttcgt 240 
gccgccgtct acatctatct ccattaggtc tgaagatgac tcttcacacc aacgacgttt 3 00 
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aaggtc tcta 


tcctactcct 


agettgeaat 


acc tggct tg 


CdaLdCC Lyy 




fin 


acgatgattg 


gatactgtgg 


aggaggagtg 


4_ 4- 4- — - — 4- — — 4- 4_ 

cc tgc cgacc 


t a. gag c t c c c 


ggttgggcga 


a 9 n 


tttgac ttcg 


- t- _ 4-4-4— 

actccagctt 


aggcttgttg 


aaacccucca 


yytcccatcy 


4— eta -a rtf 1 /^» 4— 4- 4— 

Lyddyut l. l. l. 


480 


agagct tgag 


ct tec ttcca 


CyttaaCyCC 


4— 4-- /t — i 4- 3. 3. 4~ 

Utgatcgaat 


4- /*i f- /-ij-i 4- a y*r 3. /— t 

tcuccLagcty 


adddy yy ddy 


540 


tcgatc tctg 


agtat tgaaa 


tegaagtgea 




t aa t y ty u 1 1 


334-/— i334-/-«r-<3 

CluttCtCltL.L.Ct 


600 


caaacaaagc 


agaagacagg 


taatccctca 


LaCLLauaC t 


rtar"aa /t 4— 33.+— 

y d t ddy t dd t 


ay ut l. Latty 


660 


tcatgcataa 


taaegtcteg 


t tec t tcaag 


ay y gy 1 1 ttc 


a i~ /-* a t~ 
Cy aCaLCCat. 


3 3 /-> <-T 3 r*r+r*ri£\ 
datydtttya 


720 


agcctcatga 


aagcattagg 


gaagaact tt 


tyyttc t 1 1 t 


4- /-T 4- /-i 3 4- fTCTf^c* 

ty tea tyytt 


4-4-4-3 4-3 ctct \~ rr 

l l. l. a l. ay y uy 


780 


tcagccgagc 


tcgccaattc 


ccg tccgact 




CtCl L.CL L. L ty dd 


v~y y v — ■ aay l. a 


840 


tggact tgca 


accataac tc 


caeggtat tg 


ay Cay y att t 


a t" 4- i-T 4— /-r 3 = /-ra 

d L Ly Ly day d 


v_ a L- ^ a l> 


900 


ggagct tcag 


aatgtggt tg 


tcagcaaacc 


3 3 4— /rr 3 rir^rr^ ^3 

aa L(jdLL(jaa 


d L 1 1 a L t dv d 


lyatyyaty t- 


960 


ccagtgggtg 


agegaaaega 


aaCayyaayc 


/~r/~" pfa hpt" t"t" 

y ut, LaUL-L t t 


tayay i_ v_ y uy 


a y L.^ua^uv< 


1020 


cggattccgg 


caactaegtg 


t tgggcaggc 


ttcg ccg tat 


4— 3 3 ci ^ 4- ~a 4— 

Lay ay aLuty 


u tyayytaay 


1080 


acccatctgt 


gccactcgta 


caat tacgag 


ag ccy ututu 


ttty lyait t 


4-^^4-33/-r4-4-4- 

Ltt l. a ay u l l 


1140 


ctcgttgatg 


gtgagctcat 


attctacatc 


gtatggtctc 


teaaegteg t 


4— 4— j<*i 4— y-^r 4— 3 4- 

t tttty ttat 


1200 


ctgatatccc 


gtcatttgea 


tccacgtgcg 


ccgcctcccg 


tgccaag tec 


4— -^i frf*r 4— <— ^ 4— 3 

c tayy ty tta 


12 60 


tgcacgccaa 


attggtggtg 


gtgeggge tg 


ccctgtgct t 


/*< 4- 4* 3, /«• r+n a fr - rr 

cttattyat y 


yytygagytt 


1320 


gagtttgggg 


gtc tecgegg 


cgatggtagt 


gggttgacgg 


ctuyy uy tyy 


y uuyatyy ta 


1380 


ttgatcaat t 


tac ttct tgc 


tCCaaaCCCU 


t tggcagaaa 


— i 4- 4- -^4—4— 

ataaLLLaL U 


ana 4- f- 3/T3 ^ P 

aya t tay aat 


1440 


tggaaaccag 


agtgatgaga 


eggattaagt 


/"* a /t 4— 4— /^i -a 

CayautCCda 


C- ay ay LLaLa 


tt-L-L. l. L>aaya 


1500 


aataatgtaa 


cccctttaga 


ctttatatat 


t tgcaat taa 


aaaaataat t 


4~33^.4-4-4-4-3rr 
LaatL 1 1 1 ay 




actttatata 


tagttttaat 


aac taagt tt 


aaccactcta 


4-4- = >4-4~4-- 3 4--a4- 

LLdLL LdLdL 


^* /*T 3 ^ 3 • 4—3 4—4— 

Lyaddt la 1 1 




tgtatgtctc 


ccctctaaat 


aaacttggta 


t tgtgt ccac 


agaacc tata 


3 4— 3 3 3 4- 3. 3 4- 

a LLddd taa t 


1 fiftO 

1DOU 


caatac tcaa 


ctgaagtt tg 


tgcagt taat 


ty day y y at t 


dd<w.yy e^ddd 


a t. y Uuv Lay t 


1740 


attatcaacc 


gaatagat tc 


acactagatg 


gecat ttcca 


4-/iaa4-af-/^a4- 

LCadLaLCaL 


r^rtf* r^ft 4- 4— /-^ 4— 4— 

t,yt-tyttt* tt 


1800 


cttctgtcca 


catatcccct 


ctgaaact tg 


agagacacc t 


t" /*-■ s 4— 4— /— * 4— 4— 

ytaCiutai u 


/-r 4- /-• 4- 4- 3 4- 4- 3 

ytttL tat ta 


1860 


cgtgttacaa 


aatgaaaccc 


atgeatccat 


gcaaac tgaa 


gaa tggegea 


ayaaCtt tut 


1920 


ccctccatt t 


cttatgtggc 


gaccatccat 


t t caeca tct 


CCCyCtataa 


3 3 3 /~« ^ 
ddLdLLLLLa 


1980 


tcacttcacc 


tagaacatca 


tcactact tg 


cttatccatc 


/— * ^ ^ ^ ^ a f- n /—i 

CaaaayalaC 


ccattaiyyt 


2 040 


tagatcatca 


ageect t tgc 


t tc tctcact 


Ctycattctc 


^* ^4-4— « 4— /—i 4— 

yecatte tec 


4— /— t 3 ^ 4— « 4— 4— y-^i 

ttLdtLLLLt 


2100 


tctgggtagg 


cagcaat tec 


agcaggggaa 


cgagtgccag 


atcgacagga 


4- 3 f^r r^* 3 4* 

tcyatytatt 


9 1 fin 


cgagccggac 


aaaaccatcc 


aggcagaagc 


tggcaccatc 


gaggtatggg 


accagaaccg 


2220 


ccagcaattc 


cagtgcgctg 


gtgttgccgt 


tgtaaggege 


accattgagc 


ccaaaggtct 


2280 


tctcttgcct 


ttctacagca 


acacccctca 


gctcatctac 


atcgttcaag 


gtataaatta 


2340 


aatcagttca 


tacaatgata 


accaccactt 


cgaatgtatt 


tatcaaatat 


caatgatcga 


2400 
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tgcacctgta tgtgttgtgt atattcaggt aggggagtta caggaatcat gttcccakga 2460 
tgtccagaga cattcgagga atcccagcag caaggacaac agggccaaca gggtagttcc 2 52 0 
caagaccagc accagaagat ccgccgcttc cgtgaaggtg acgtcattgc cgtccctgcc 2 580 
ggtgtagccc actggtccta caacgatggc aacgaaccag tcatggccat tgttgtccat 2 640 
gacacttcca gccacctcaa ccaactggac aacaacccca gggtatataa gcattgccgt 2700 
agttgctaat aaattgcaca caattggaac tctattttca gtatctaata actttttcct 2760 
tttttggcag aacttctact tggcaggaaa cccgagagac gagttcgaac aatcgcagca 2 82 0 
aggaggcagg ctgagccgtg gggagagtga aggtggacga ggacgcaggg aacctcttca 2 880 
acctgcaaca acctcttctt gcggaatcga ctccaagctc atcgcggagg cgttcaatgt 2940 
cgacgagaac gtggcaagga ggctacagag cgagaacgac aacagaggcc agatcgtccg 3 000 
agtcgaaggc gagctcgaca tcgtcagacc tccgaccagt atccaggagg agtcacagga 3 060 
gcagggaggt cgtggtggtg gccgctacta ctccaatgga gtggaggaga ccttctgctc 3120 
catgagacta attgagaaca tcggcgatcc ttctcgggca gacattttca ctccagaagc 3180 
cggccgcgtt agatccctca acagccacaa cctccccgtc ctgcaatgga tccagcttag 3240 
cgccgagaga ggcgttctct acaatgtata gatctcactc acgcaccaac tctaaattga 3 3 00 
atccctaatt atttaattca ccgatatctg accgaccggt ttgaattttg taggaagcga 3360 
tcaggctgcc gcactggaac atcaacgcac acagcatagt gtacgcgatc agaggacaag 3 420 
ccagagtcca gatcgtgaac gaggaaggga attcggtgtt cgatggagtg ctgcaggaag 3480 
gacaggtggt gacggtgccg cagaacttcg cggtggtaaa gagatcccag agcgagaggt 3 540 
ttgagtgggt ggcgttcaag accaacgaca acgcgatggt gaactcgcta gccgggagga 3 600 
catcggcagt aagggcgatc cccgcggatg tactggctaa cgcctggagg gtgtcgccgg 3 660 
aggaggcgag gagggtgaag ttcaacaggc aggagactca cttggctagc accaggggcc 3720 
agtccaggtc gcccgggagg ttgaatgtcg tcaaggaggt gatcaacttg cttatgtaaa 3780 
atgtgacggt gaaataataa cggtaaaata tatgtaataa taataataat aaagccacaa 3 840 
agtgagaatg aggggaaggg gaaatgtgta atgagccagt agccggtggt gctaattttg 3900 
tatcgtattg tcaataaatc atgaattttg tggtttttat gtgttttttt aaatcatgaa 3960 
ttttaaattt tataaaataa tctccaatcg gaagaacaac attccatatc catggatgtt 4020 
tctttaccca aatctagttc ttgagaggat gaagcatcac cgaacagttc tgcaactatc 4080 
cctcaaaagc tttaaaatga acaacaagga acagagcaac gttccaaaga tcccaaacga 4140 
aacatattat ctatactaat actatattat taattactac tgcccggaat cacaatccct 4200 
gaatgattcc tattaactac aagccttgtt ggcggcggag aagtgatcgg cgcggcgaga 42 60 
agcagcggac tcggagacga ggccttggat gagcagagtc tttacctgcc agggcgtgaa 432 0 
ggggaagagc ggccttctgg agtaggagtt cagcaagcgg cggttccttg gcggagtaag 43 80 
cggacgtaag ggtggntgtc gacgtcntcg tttcnggagg cgnattcatg aagggttaaa 4440 
gtcanatctg tagctctcga gtgctcaggg agccnaaaga cgttgggaaa ccgtcgncgt 4500 
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ttggggcatc agtcngcggg gcacgcttcc ctcctgctgc tccanaancn angtanattt 4560 

aaaaganatg ggaaattaan taatggnaat nannaggagg attgnaacgg tcnganccgri 4620 

angaanagtt tttannggtt taaatactgg gggagtngna gccngccnct ggttccngtg 4 680 

tagangaaac caagnnccgg gaggnttnca nnngnnaggg agaaaaagga nncatttnan 4740 

nangcngagg gacatgaanc ggtacngagc tgnggttcan nnancggcgn nnggnagtcc 4 800 

cnngggaccn ggntggggtn anaagggaan ggaacattng gtngnangga naanaccntt 4 860 

ttacnattgc ctttgcaggn nngtntnggc ncntncgggt nacatnccgc tgcatgggct 4920 

ttggggngcc nanaggnagc cncangggna nncngccncc ttgtncangn cgctnaagtt 4980 

cnattgtana tggncgttg 4999 

<210> 9 
<211> 96 
<212> PRT 

<213> Linum usitatissimum 
<400> 9 

Met Ala Arg Ser Ser Ser Pro Leu Leu Leu Ser Leu Cys lie Phe Ala 
15 10 15 

lie Leu Phe His Ser Ser Leu Gly Arg Gin Gin Phe Gin Gin Gly Asn 
20 25 30 

Glu Cys Gin He Asp Arg He Asp Ala Ser Glu Pro Asp Lys Thr He 
35 40 45 

Gin Ala Glu Ala Gly Glu Val Trp Asp Gin Asn Arg Gin Gin Phe Gin 
50 55 60 

Cys Ala Gly Val Ala Val Val Arg Arg Thr He Glu Pro Lys Gly Leu 
65 70 75 80 



Leu Leu Pro Phe Tyr Ser Asn Thr Pro Gin Leu He Tyr He Val Gin 
85 90 95 
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<210> 10 
<211> 85 
<212> PRT 

<213> Linum usi tatissimum 



<220> 

<221> SITE 
<222> (59) 

<223> n is any amino acid 



<220> 

<221> SITE 
<222> (62) 

<223> n is any amino acid 



<220> 

<221> SITE 
<222> (78) 

<223> n is any amino acid 



<220> 

<221> SITE 
<222> (82) 

<223> n is any amino acid 



<400> 10 

Gly Arg Gly Val Thr Gly lie Met Phe Pro Xaa Cys Pro Glu Thr Phe 
15 10 15 

Glu Glu Ser Gin Gin Gin Gly Gin Gin Gly Gin Gin Gly Ser Ser Gin 
20 25 30 

Asp Gin His Gin Lys lie Arg Arg Phe Arg Glu Gly Asp Val lie Ala 
35 40 45 

Val Pro Ala Gly Val Ala His Trp Ser Tyr Asn Asp Gly Asn Glu Pro 
50 55 60 

Val Met Ala lie Val Val His Asp Thr Ser Ser His Leu Asn Gin Leu 
65 70 75 80 

Asp Asn Asn Pro Arg 
85 
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<210> 11 
<211> 165 
<212> PRT 

<213> Linum usi tatissimum 
<400> 11 

Asn Phe Tyr Leu Ala Gly Asn Pro Arg Asp Glu Phe Glu Gin Ser Gin 
15 10 15 

Gin Gly Gly Arg Leu Ser Arg Gly Glu Ser Glu Gly Gly Arg Gly Arg 
20 25 30 

Arg Glu Pro Leu Gin Pro Ala Thr Thr Ser Ser Cys Gly lie Asp Ser 
35 40 45 

Lys Leu lie Ala Glu Ala Phe Asn Val Asp Glu Asn Val Ala Arg Arg 
50 55 60 

Leu Gin Ser Glu Asn Asp Asn Arg Gly Gin lie Val Arg Val Glu Gly 
65 70 75 80 

Glu Leu Asp lie Val Arg Pro Pro Thr Ser lie Gin Glu Glu Ser Gin 
85 90 95 

Glu Gin Gly Gly Arg Gly Gly Gly Arg Tyr Tyr Ser Asn Gly Val Glu 
100 105 110 

Glu Thr Phe Cys Ser Met Arg Leu lie Glu Asn He Gly Asp Pro Ser 
115 120 125 



Arg Ala Asp He Phe Thr Pro Glu Ala Gly Arg Val Arg Ser Leu Asn 
130 135 140 
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Ser His Asn Leu Pro Val Leu Gin Trp lie Gin Leu Ser Ala Glu Arg 
145 150 155 160 



Gly Val Leu Tyr Asn 
165 



<210> 12 
<211> 141 
<212> PRT 

<213> Linum usitatissimum 
<400> 12 

Glu Ala lie Arg Leu Pro His Trp Asn lie Asn Ala His Ser lie Val 
15 10 15 

Tyr Ala lie Arg Gly Gin Ala Arg Val Gin lie Val Asn Glu Glu Gly 
20 25 30 

Asn Ser Val Phe Asp Gly Val Leu Gin Glu Gly Gin Val Val Thr Val 
35 40 45 

Pro Gin Asn Phe Ala Val Val Lys Arg Ser Gin Ser Glu Arg Phe Glu 
50 55 60 

Trp Val Ala Phe Lys Thr Asn Asp Asn Ala Met Val Asn Ser Leu Ala 
65 70 75 80 

Gly Arg Thr Ser Ala Val Arg Ala lie Pro Ala Asp Val Leu Ala Asn 
85 90 95 

Ala Trp Arg Val Ser Pro Glu Glu Ala Arg Arg Val Lys Phe Asn Arg 
100 105 110 



Gin Glu Thr His Leu Ala Ser Thr Arg Gly Gin Ser Arg Ser Pro Gly 
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115 120 125 

Arg Leu Asn Val Val Lys Glu Val He Asn Leu Leu Met 
130 135 140 

<210> 13 
<211> 11 
<212> PRT 

<213> Linum usi tatissimum 
<400> 13 

Gin Gin Gin Gly Gin Gin Gin Gly Gin Gin Gin 
15 10 

<210> 14 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 14 

tccactatgt aggtcata 

<210> 15 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 



<400> 15 

ctttaaggtg tgagagtc 

<210> 16 
<211> 15 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<400> 16 

aggggtgatc gatta 

<210> 17 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<400> 17 

gatagaaccc acacgagc 

<210> 18 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
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18 



Sequence : Primer 



15 



Sequence : Primer 



18 



Sequence : Primer 



<400> 18 

tatctagact caagcatacg gacaagggt 



29 
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<210> 19 
<211> 6 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 

<400> 19 
tctaga 

<210> 20 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<400> 20 

ggttatcatt gtatgaactg a 

<210> 21 
<211> 6 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 

<400> 21 
ccatgg 



Sequence: Xbal site 



6 



Sequence : Primer 



21 



Sequence: Ncol site 



<210> 22 
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<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 22 

gcaagcttaa tgtgacggtg aaataataac gg 32 

<210> 23 
<211> 6 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Hindlll Site 
<400> 23 

aagctt 6 

<210> 24 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 24 

taggtacctg gcaggtaaag actctgctc 29 



<210> 25 
<211> 6 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Kpnl Site 



<400> 25 
ggtacc 



6 



